














R E S E A R C H  A R T I C L E  
Developing densified products to reduce transportation 
costs and improve the quality of rice straw feedstocks for 
cattle feeding 
Phát triển sản phẩm nén từ rơm nhằm giảm chi phí vận chuyển với mục đích sử dụng làm 
thức ăn trong chăn nuôi 
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compacting	and	pelletizing	 is	an	 important	process	to	 in-
crease	the	density	of	rice	straw	resulting	in	a	reduction	of	
transportation	cost.	With	rice	straw,	densification	process	
can	 increase	 its	 density	 from	 40–100	 kg.m-3	 to	 600–800	






















has	 been	 applied	 to	 many	 agricultural	 by-products.	






















bales	 with	 a	 density	 of	 87.4	 kg.m-3	 into	 one	 larger	 and	
denser	 cubic-bale	 in	 each	 batch.	 Five	 replications	 were	
conducted	 to	 investigate	 the	 performance	 parameters	
such	 as	 compacting	 capacity,	 power	 consumption,	 and	
compacting	density.	
	
Figure 1. Rice straw compacting 
	
Parameters	 collected	 and	 calculated	 during	 the	 experi-
































2.2 Rice straw pelletizing 
	
Figure	2	shows	the	process	of	rice	straw	pre-treatment	and	





















Figure 3. Rice straw rotating chopper 
	
	
Figure 4. Schematic diagram of pelletizing system 
	
	 	
Figure 5. Rice husk grinding 
machine 
Figure 6. Rice husk 
pelletizing machine 
	
The	 experiments	 were	 conducted	 with	 the	 three	 treat-
ments	 of	 different	 ratio	 of	 feed	 materials.	 These	 feeds	
were	processed	by	mixing	ground	rice	straw	into	processed	





the	 product	 after	 pelletizing.	 The	 moisture	 content	 of	







Table 1. Components of materials used in the tests   
No.	 Components	 Treatments	
No.1	 No.2	 No.3	
1	 Ground	straw,	kg	 25	 30	 35	
2	 Rice	bran,	kg	 10	 7.5	 3.75	
3	 Corn	meal,	kg	 5	 5	 3.75	
4	 Dried	soybean	oil,	kg	 4	 2.5	 2.5	
5	 Fish	meal	(60%),	kg	 3.75	 2.5	 2.5	
6	 Bone	meal,	kg	 2	 2	 2.5	
7	 Premix	 vitamin	 and	 minerals,	
kg	
0.25	 0.25	 0.25	
8	 Salt,	kg	 0.25	 0.25	 0.25	
Total,	kg	 50	 50	 50	
	
3. Findings and discussions 
	
3.1 Rice straw compacting  
	
Table	2	shows	the	results	of	compacting	performance	pa-
rameters.	 The	machine	 in	one	batch	 compacts	11	 round	
bales	into	a	cubic	bale	with	the	dimension	of	95cm	x	75cm	
x	55cm	and	its	mass	of	about	153	kg,	corresponding	to	the	




capacity	 of	 5	 cubic	 bales	 per	 hour,	 corresponding	 to	
753.5	 kg.h-1.	 Specific	 power	 consumption	 is	
0.0185	kWh.kg-1	of	straw.	
	
Table 2. Test results of cubic baling of 5 replicate samples 
Parameters	 Replication	 Ave.	 Std	
1	 2	 3	 4	 5	
Moisture	content,	%	 13	 14	 14	 14	 13	 13.6	 0.49	
Mass	of	cubic	bale,	kg	 152	 155	 157	 150	 150	 152.8	 2.79	
Compacting	 capacity,	
kg.h-1	
927	 930	 942	 907	 900	 921.4	 15.46	








per	 ton	of	 compacted	 straw.	 The	 total	 compacted	 straw	
bale	 accounted	 for	 cost	 of	 in-field	 straw,	 collection,	 and	





















average	 specific	mass	 of	 a	 straw	pellet	was	 identified	 at	








































found	 that	 the	cows	ate	each	of	 the	 treatments	without	
leftovers.	
Table 3. Test results of the nutrient analysis 
Parameters	 Treatment	
No.1	 No.2	 No.3	
Moisture	content,	%	 7.9	 6.7	 5.9	
Protein,	%	 14.3	 11.3	 12.1	
Lipid,	%	 3.5	 3.1	 2.8	
Raw	fibre,	%	 27.2	 26.6	 32.7	
Total	ash,	%	 12.1	 11.8	 11.2	
	
	
















straw	 management	 options	 for	 improved	 farmer	 liveli-
hoods,	 sustainability,	 and	 low	environmental	 footprint	 in	
































[5] Nguyen,	 V.H.,	 Topno,	 S.,	 Balingbing,	 C.,	 Nguyen,	
V.C.N.,	Roder,	M.,	Quilty,	J.,	Jamieson,	C.,	Thornley,	P.,	










nical	Report	 to	 International	Rice	Research	 Institute	








M.C.,	 Gummert,	 M.,	 Quilty,J.,	 Nguyen,	 V.H.,	 Casta-
lone,	 A.G.,	 Balingbing,	 C.,	 Sandro,	 J.,	 Correa,T.,	
Wassmann,	 R.,	 2017.	 How	 does	 rice	 straw	 burning	
compare	with	other	straw	management	practices	in	
terms	of	on-field	CH4	and	N2O	emissions?	A	compar-
ative	 field	 experiment.	 Agriculture,	 Ecosystems	 and	
Environment,	239:	143–153.	
	
